Abstract. Seven-color photoelectric observations in the Vilnius medium-band system have been obtained from the Maidanak Observatory, Uzbekistan, for 203 stars in three MEGA proper-motion' fields, each of 1.4 square degree size, near the south galactic pole. The presented catalog of observations is complete down to V-13.0.
Introduction
The section crossing the galactic center, the Sun and the galactic poles, or the main meridional plane of the Galaxy, is unique in offering the possibility of studying the spatial and kinematic structure of all types of stellar populations in the Galaxy. Among the most extensive efforts to probe the galactic structure in this plane, the Basle Halo Program (Becker 1965; Fenkart 1989a,b,c,d; Buser and Rong 1995) should be mentioned, in which three-color photographic studies of the stellar distributions and populations led to confirmation of the thick disk, as a third major component of the Galaxy.
The main meridional plane of the Galaxy has been also the subject of our recent systematic study within the framework of the MEGA program (Andruk et al. 1992 ). This program concentrates on investigation of kinematic and physical properties of stellar populations by combining astrometric, photometric and spectral observations. The initial selection of fields for this program was made on the basis of the available astrometric plates which could serve as the first epoch for determining the proper motions with respect to galaxies in the Main Astronomical Observatory of the Ukraine in Kiev (Kharchenko 1983) and in the Central Institute for Astrophysics in Potsdam (Schilbach 1987) . In this way, a total of 64 fields, each of about 1.4 square degree size, were selected to lie within 30° from the main meridional plane. During the progress of the MEGA program, a large body of observational data has been accumulated. The bulk of these refers to the proper motions with respect to galaxies, which have been determined by Kharchenko (1987) for about 26500 stars down to B = 15.5 mag in 47 fields. In the same 47 fields, photoelectric UBVR photometry has been obtained for a total of about 1000 stars down to V = 15 mag (Andruk et al. 1991) with the purpose of using these as standards for the reduction of photographic magnitudes. Currently available spectral and radial velocity data on the MEGA program stars are less numerous and include the objective-prism spectra for 193 stars in two fields (Shvelidze and Malyuto 1994) and photoelectric radial-velocity measures for 125 stars in three fields (Rastorgouev et al. 1990 , Bartasiüté et al. 1993 near the north galactic pole.
Photometric part of the MEGA program to be described here and in forthcoming papers concentrates on photoelectric observations of stars down to a limiting magnitude in the Vilnius medium-band system. As a first step, it was intended to obtain multicolor Vilnius observations of stars down to m pg = 13.6 in several MEGA fields confined to the galactic poles. Stars for photoelectric photometry were taken from Kharchenko's (1987) catalog of proper motions in selected Kiev areas (KA) with galaxies.
In this paper we present the full results of our seven-color observations of three MEGA fields, KA 159, KA 161 and KA 205,  In the following section we describe the photoelectric observations and reductions. The catalog of the Vilnius photometry is presented in Section 3, together with the identification charts. A brief discussion of the accuracy and completeness of the observations is given in Section 4.
Observations
The observations were performed during three observing runs in 1991, 1992 and 1994 with the one-meter reflector of the Institute of Theoretical Physics and Astronomy, Vilnius, located at the Maidanak Observatory (2600 m altitude) in Uzbekistan, Central Asia. The Vilnius seven-color system (Straizys 1992, p. 403) was realized with two U, Ρ, Χ, Υ, Ζ, V and S filter sets. The set used in 1991-92 contained six glass and one interference (5) filters, and the set of 1994 contained two glass ( U, Ρ) and five interference (X, Y, Ζ, V, S) filters. In the observations, a single-channel photoelectric photometer was used, which operated with a multi-alkali photocathode photomultiplier of the type FEU-79. The output from a photomultiplier was fed into an amplifier-discriminator, the signal being measured on a photon counting detector (for details of the photon counting instrumentation, see Kalytis and Zdanavicius 1974) . The diaphragm most commonly employed had a diameter of 16".
During the course of observations, an attempt was made to collect through each filter at least 5000 pulses, ensuring, in such a way, the accuracy of each magnitude better than ±0.02 mag. Consequently, the total integration time for each star, together with its background measurements, varied from a few minutes to half or more of an hour, depending on a star's brightness. In case of the faintest program stars (neax the instrumental limit, i.e., V = 14 mag), no care was taken to extend a 0.5 h integration because of undesirable effects of possible atmospheric extinction variations, therefore allowing a lower accuracy of colors at the shorter wavelengths. Here, a special effort was made to observe each program star at least two times.
For the determination of momentary atmospheric extinction coefficients, both a modified Nikonov's (1976) method (see Straizys 1992, p. 175 ) and a differential method based on a near-by extinction star were used. The principle of the first method lies in co-ordinated observations of two stars, the so-called extinction star observed every 1-1.5 hour on each night and the control star observed on a few selected nights, at least twice per night. Using this method, HD 3556 (GO V, V = 8.76) and HD 189796 (G2 V, V = 7.82) were used as the extinction and the control star, respectively. In the method of differential atmospheric extinction, the extinction star HD 3556 was used.
To determine the transformations of the instrumental magnitudes and colors to the standard Vilnius system, a set of 33 relatively bright (5-7 mag) stars in the Cygnus Standard Region (Zdanavicius and Cerniené 1985) , which cover nearly the full color range, was observed during each of the observing runs. In addition to this set of relatively bright standards, a number of fainter stars with a welldetermined magnitude V in the Vilnius system was observed in order to extend the V transformation base down to the 13th magnitude.
The manner of reducing the observations to "outside the atmosphere" and of transforming them to the standard system was basically the same for all observing runs. Apart from commonly used techniques, the reduction steps involved also subtraction of the temperature effects on transmission of the glass filters and luminescent light sources, as recommended by Sperauskas (1974) and Sperauskas and Kalytis (1974) . The dependence of atmospheric extinction coefficients on spectral type, luminosity and interstellar reddening (see Zdanavicius 1975 ) was also taken into account. The transformation from the instrumental to the standard system appeared to be linear within 0.01 mag for Y-Z, Z-V and V-S. However, for the colors at the shorter wavelengths, U-P, P-X and X-Y, there was a slight departure from lineaxity. Consequently, the U-P, P-X and Χ-Y transformations were performed separately for stars in different spectral ranges. In transformation of the magnitude V, the equation involved only a zero-point difference between the instrumental and standard magnitudes, implying, therefore, a strict linearity over the entire range of magnitudes.
The catalog of observations
Finding charts for the observed stars in the three Kiev proper motion fields, KA 159, KA 161 and KA 205 are provided in Figs. 1-3 . The catalog of observations is given in Tables 1-3 , together with the equatorial coordinates (1950.0) taken from a magnetic tape version of the Kharchenko (1987) catalog of proper motions.
In the following section we give some statistics on the observations of the program stars. 
Discussion
The sample of the observed stars includes 54, 79 and 70 stars in the Kiev proper-motion fields KA 159, KA 161 and KA 205, respectively. These numbers of stars represent nearly fully the Kharchenko's (1987) catalog stars down to mpg = 13.6. To investigate the completeness of the observations down to a limiting magnitude, the distribution of the observed stars as a function of magnitude was examined.
As a check on the completeness, we used a representative example of modern star counts for the Weistrop data in a field of area 13.5 square degrees in the direction of the north galactic pole, available from the work of Bahcall and Soneira (1981) . This is shown in Fig. 4 , where we plot the integrated star counts (i.e., numbers of stars brighter than the specified V magnitude limit) reduced to those in unit area of one square degree for our sample at the south galactic pole (all three fields have been treated together) and for the Weistrop star catalog. A comparison of our observations with the Weistrop star counts suggests that our SGP sample follows closely the Weistrop data down to V= 13.0, but an abrupt decline is seen dimward of that magnitude. Therefore, it is tempting to conclude 
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that our catalog of observations in the three proper motion areas is complete down to V= 13.0.
Concluding this section, we would like to give an analysis of the accuracy of photoelectric data presented in this survey. Each program star, on the average, was observed 3.0 times. The mean standard error in a single observation has been estimated from the amount of disagreement of repeated measurements of the program stars on different nights:
where (x -X{) is the difference between the mean value and the individual measurement; η is the overall number of observations for each star; Ν is the number of stars in the catalog. Rather than to give the error in a single observation, we present in Table 4 the error in a mean value of magnitude and colors of the photoelectric catalog, computed from As can be seen from the table, the errors show a clear tendency to increase with the magnitude of a star. Typical uncertainties in published values of magnitude and colors for the survey as a whole range from ±0.01 to ±0.03 for U-P and from ±0.01 to ±0.02 for the magnitude V and the remaining colors. The results of three-dimensional classification of the observed stars, together with evaluation of the interstellar extinction in the directions of the fields KA 159, KA 161 and KA 205, will be given in a forthcoming paper.
